The proteasome inhibitor bortezomib induces apoptosis in human retinoblastoma cell lines in vitro.
To evaluate the potential of proteasome inhibitors, a novel class of antitumor agents, for the treatment of retinoblastoma. The proteasome inhibitor bortezomib (PS-341, Velcade; Millennium Pharmaceuticals, Cambridge, MA), approved by the US Food and Drug Administration for the treatment of multiple myeloma, is being studied for the treatment of several other malignancies. Among other effects, it inactivates the transcription factor nuclear factor-kappaB (NF-kappaB) by blocking the degradation of its inhibitor, IkappaB. NF-kappaB, which is constitutively active in human retinoblastoma cells and promotes their survival, represents a therapeutic target for patients with this malignancy. The authors evaluated the effect of bortezomib on the retinoblastoma cell lines Y79 and WERI-Rb1 in vitro using a 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay, flow cytometry with propidium iodide, gene expression profiling, RT-PCR, and immunoblotting. Bortezomib induced caspase-dependent apoptosis in both retinoblastoma cell lines at clinically achievable concentrations. Bortezomib upregulated heat-shock proteins, other stress-response proteins, proapoptotic molecules, cell-cycle regulators, transcription factors, cytokines, and several proteasome subunits and solute carrier proteins, whereas it downregulated antiapoptotic and adhesion molecules. Bortezomib also induced cleavage of caspases, Bid and poly(ADP-ribose) polymerase (PARP), and sensitized retinoblastoma cells to doxorubicin. Bortezomib induces a stress response and triggers caspase-dependent apoptosis in human retinoblastoma cells at clinically achievable concentrations. This study provides insight into the molecular mechanism(s) of the antitumor activity of bortezomib and a basis for future preclinical studies leading to clinical trials of bortezomib, alone or in combination with conventional chemotherapy, to improve patient outcomes in retinoblastoma.